Promotional effects of vasoactive intestinal peptide on the development of rodent Hertwig's epithelial root sheath.
Hertwig's epithelial root sheath (HERS), a bilayered epithelial cell sheath located at the cervical loop of the enamel organ in a developing tooth, is at the forefront of root formation. However, little is known about the exact mechanisms that regulate the development of HERS. The neuropeptide vasoactive intestinal peptide (VIP) is involved in the development of various tissues and cells. In this study, we investigated the roles of VIP in HERS development. VIP-immunoreactive nerve fibers were found in the dental pulp and around the root apex of the tooth, while the expression of VIP receptor 1 (VPAC1) was observed in HERS. The expression level of VPAC1 correlated with the development of HERS and was elevated at postnatal days 14 and 21. Using ex vivo cultures of neonatal tooth germs, VIP enhanced the elongation and proliferation of HERS. In vitro, VIP also promoted the proliferation of cells from the HERS-derived cell line, HERS01a cells, and upregulated the mRNA expression of cytokeratin 14 and vimentin (typical molecular markers of HERS) in these cells. These results suggest that VIP may be an essential factor for HERS development.